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CORRESPONDENCE 
This department welcomes comments on the policy or contents 
of this journal, corrections of errors on the general literature, 
questions, notices of historical discoveries, and other brief 
communications of general interest to the history of mathematics 
community. 
THE EGYPTIAN USE OF 
UNIT FRACTIONS FOR EQUITABLE DISTRIBUTION: 
A COMMUNICATION FROM GERALD R, RISING, 
STATE UNIVERSITY OF NEW YORK AT BUFFALO 
In his exhaustive analysis of ancient Egyptian arithmetic, 
Mathematics in the Time of the Pharaohs (MIT Press, Cambridge, 
Massachusetts and London, 1972, p. 105), Richard J. Gillings 
suggests that Egyptian fractions allow equal distribution not 
only of quantity but also in number and size of pieces. For 
example, he says, “To divide three loaves equally among five 
men, each man would be given three separate portions, a l/3, a 
l/5, and a l/15. One advantage of this division was that not 
only was justice done, but justice also appeared to have been 
done. In a modern distribution, three of the five men would 
get 3/S of a loaf in one large piece, while the other two men 
would get two smaller pieces, 2/S and l/5 of a loaf, which 
division might be regarded as an injustice by an ignorant 
workman. ” 
But Gillings in his own second example of the process 
unwittingly suggests an exception: “Problem 6 of the RMP [Rhind 
Mathematical Papyrus -- G.R.R.] requires the division of nine 
loaves among 10 men. While the modern answer is that each man 
gets 9/10 of a loaf, this division requires that the last man 
must get (l/10 l/10 l/10 l/10 l/10 l/10 l/10 l/10 l/10) of a 
loaf; already sliced so to speak! The answer given in the RMP 
is that every man gets exactly the same number of pieces and 
exactly the same-sized pieces, namely, 2/3, l/S, and l/30 each, 
and justice is again obviously done.” Unfortunately in this 
case the process fails for exactly the same reason that the 
modern distribution fails. Once 2/3 loaf is assigned to each 
of nine men, no 2/3 loaf pieces remain. The 10th man must 
receive four pieces (l/3 l/3 l/5 l/30). 
It is, in fact, that one exception to the Egyptians’ own 
system of unit fractions, the ubiquitous 2/3, that provides 
counterexamples to this procedure. With unit fractions alone 
Gillings’ argument would hold, but since many of the RMP 
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divisions utilize 2/3 in the answer, we can at most say that in 
many cases the Egyptian unit fractions permit distributions that 
are obviously equitable. 
RESPONSE BY R,J, GILLINGSt SYDNEY, AUSTRALIA 
Gerald R. Rising’s suggested correction to the footnote on 
page 105 of Mathematics in the Time of the Pharaohs (M T Ph) is 
perfectly well justified, and it was perhaps because I did not 
study the last division of 9 loaves among 10 men in sufficient 
detail, that I put that statement in a footnote, as a sort of 
reflective afterthought. G. R. Rising might indeed have gone 
further (he may even have done so) by looking at the divisions 
of 8 and 7 loaves among 10 men, in which the scribe A’h - moss 
introduces his “ubiquitous” 2/3 fraction, for we find that in 
these divisions, again the tenth man receives 4 separate pieces, 
and also that the seventh, eighth, and ninth men receive 4 
pieces as well, which makes Rising’s criticism the more well 
grounded, even though the other 6 men all receive the same 
number and sizes of pieces as the scribe planned. Nevertheless, 
a modern division of 9 loaves among 10 men still gives the 
tenth man 9 equal slices of bread as his share. 
I remark that somewhat similar divisions of loaves are shown 
in the Salary Distribution for the Personnel of the Temple of 
Illahun (M T Ph, p. 124), where the Temple staff of more than 
20 were to receive loaves in various proportions from the clerk’s 
supply store. For example, the Scribe of the Temple was to get 
2 l/6 l/18 loaves, the Usual Reader 6 2/3, the Night Watchmen 
(2) 1 i/9, the Temple Worker l/2 l/18, etc. etc., which the clerk 
was to supply them with from the store. If it had been this 
same clerk who was required to give each of 10 men 2/3 l/5 l/30 
of a loaf, he would most assuredly have taken (or rather 
borrowed) an extra tenth loaf from the store to do this simply 
and equitably, andthenafterwards returned the borrowed loaf, 
in 10 equal pieces, to the store. 
Finally, if A’h - moss had not introduced his “ubiquitous” 
2/3 into his divisions, he would have had for 
7 loaves divided between 10 men, l/2 l/5 each instead of 2/3 l/30, 
8 loaves divided between 10 men, l/2 l/5 l/10 each instead of 
2/3 l/10 l/30, 
9 loaves divided between 10 men, l/2 l/3 l/15 each instead of 
2/3 l/5 l/30. 
Then in all nine divisions, the 10 men would have received 
exactly the same amounts, as Rising points out, which would 
have been directly possible without the use of any extra 
borrowed loaf. 
